This research discusses factors influencing hospital performance following the implementation of Taiwan's National Health Insurance scheme. Regression analysis showed that the out-patient revenue ratio and fixed assets ratio were significantly and positively associated with operating margin and return on fixed assets. Liability conditions and average length of stay were negatively associated with operating margin. Return on fixed assets was positively associated with the use of hi-tech equipment and negatively associated with average length of stay. Implications of findings and recommendations to improve the performance of Taiwan hospitals are discussed.
Introduction
In 1995, Taiwan implemented a National Health Insurance (NHI) scheme, stimulating competition in the health care market. Taiwan hospitals are categorized by type (medical center, teaching hospital, regional hospital, and district hospital) and region (north, middle, south and east). Since the implementation of NHI, out-patient attendance at large hospitals has decreased significantly, and small hospitals are having increased difficulty competing with larger medical centers. Hospital financial and operating performance can have an important effect on the role-effectiveness of various sizes and levels of hospitals to provide effective and efficient health care in Taiwan.
In 1995, Taiwan had 715 hospitals, including 12 medical centers, 42 regional hospitals, 86 district teaching hospitals, 475 district hospitals, 3 speciality teaching hospitals, 9 psychiatric teaching hospitals, 18 psychiatric hospitals, and 92 other miscellaneous institutions (Sources: Hospitals Accreditation Report, FY's 1993 , 1994 , and 1995 Accreditation of Psychiatric Hospitals Report, FY 1994, DOH) . Prior to the implementation of the NHI scheme on March 1, 1995, public health insurance programs in Taiwan included three separate schemes for farmers, labors, and government employees, but 25% (5 million people) of the population was not covered by either these schemes or private insurance. NHI was implemented to provide blanket coverage, with a special emphasis on children, the elderly and the poor who were currently without health insurance. The scheme was financed in part by doubling the premiums of those already covered by the three public schemes.
The medical environment in Taiwan differs from that in many Western countries, along with the primary issues in hospital financial management. The following discussion reviews the key characteristics of Taiwan's medical system, including payments, fees and insurance.
Taiwan's NHI system features three types of doctor's wage and salary systems. The first, typical of large private hospitals, is a fee-for-service system established 30 years ago to raise doctor incomes, improve service quality, and reduce the incidence of bribery. This system has been modified to the current physician fee (PF) system, wherein doctors receive 1% of the hospital's fees for examination, handling and surgery as a bonus. Since doctor incomes are determined by patient volume and price of service items, this system encourages doctors to treat more patients and provide higher-priced services. According to Lin (1994) , prior to the implementation of NHI 57.5% of regional hospitals used the physician fee system. The second physician compensation system is the salary plus bonus system used in public hospitals, where doctors are paid a bonus based on hospital profitability. This system encourages doctors to help the hospital control costs, fixed fee standards and controlled factors which impacted the market for medical services. The third system is the individual profit system in small private clinics where doctor incomes are determined by the hospital profits, encouraging doctors to help increase hospital income and reduce costs.
In terms of fees and insurance payments, 80% of hospital income comes from the Bureau of National Health Insurance through patient claims (known as "written declarations"). The remaining 20% comes from registration fees, copays, and minority difference burdens-government subsidies for people below poverty line and poor indigenous populations to cover the 20% copay. The Healthcare Bureau strictly regulates the list of declarable items and conducts critical audits of medical services and expenses to prevent waste and reduce increases to the overall cost of medicine. The declaration is also involved in the management of hospital accounts receivable. Increased attention should focus on increasing declared expenses, raising the ratio of pre-paid fees, accelerating payments, and reducing the number of rejected declarations.
Using operating margin and ROA as profit rate, Cleverley and Harvey (1992) found that hospitals providing lower quality medical services have relatively lower profit rates, service charges, patient costs, asset/income ratios, and patient recovery rates. Pike (1984) suggested that company scale, risk and performance are positively correlated after controlling company scale. In addition, average inpatient days is a better indicator for predicting operating margins, while the expansion of operating margins in AMI and HCA was attributed to change in the case-mix. Thus, inpatient status is the key path to achieving high operating margins (Sear, 1992) . Following the studies mentioned above, here we focus on operating margin and return on fixed assets to assess the influence of profitability factors.
Method
The data for this study was gathered from hospital financial statements filed with the National Health Insurance Bureau. The 144 public and private hospitals in the sample represented 23.8% of Taiwan's total hospitals, with a total of 45,014 beds (48.2% of Taiwan's total bed capacity), far exceeding the sample size of most previous studies on hospital financial effectiveness and status. The database was created using BASE IV and data from the Taiwan National Health Department (NHD) database for analysis in SAS. The NHD sources data from each hospital which is then standardized and converted to an SAS-compatible format. Statistical analysis methods were selected according to the study objectives and hypotheses. The financial data file contained balance sheets and income statements of 12 hospitals for the fiscal year January 1 to December 31. To assess factors affecting hospital financial performance, simple linear regression was carried out using a single independent variable and a hospital financial performance indicator as the dependent variable, followed by addition of variables to assess factors influencing the dependent variable after controlling for other variables. Furthermore, multiple regression analysis was performed using operating margin and return on fixed assets (i.e., measures of hospital profitability) as continuous dependent variables. Geographic location, hospital size as measured by bed capacity, hospital ownership, outpatient revenue ratio, inpatient surgery rate, other revenue ratio, fixed asset rate, liability conditions, amount of hi-tech equipment installed, and average length of stay were used as independent variables.
Public hospitals have a system of offsetting operating income through increased capital depreciation for fiscal years with better operating performance, thus providing increasing budgets and employee bonuses, (and vice versa during poor performance years). To ensure the comparability of data for private and public hospitals, we created a variable for adjusted operating margin. Using operating margin as the dependent variable, the results of multiple regression are presented in the following model: 
Similarly, the return on fixed assets was adjusted for public hospitals, and the regression yielded the following model:
Return on fixed assets= - 
Results
Our results are presented in two sections. The first section on descriptive statistics describes the hospital sample. The second section deals with multivariable analyses to assess the association of the independent variables of interest with the dependent variables to address study hypotheses, after controlling for the effect of control variables. 
Descriptive Statistics
The sample includes 144 hospitals, including 67 public hospitals, 49 private hospitals and 28 hospitals run by charitable foundations. The sample represents 79% of all public hospitals (67 of 84), 47.5% of charitable foundation hospitals (28 of 59), and 10.6% of private hospitals (49 of 462).
The sampled hospitals include 10 medical centers, 22 regional hospitals and 112 district hospitals, respectively representing 71.4%, 48.9% and 20.5% of all hospitals in each class (see Table 1 ). In terms of geographic distribution, 66 of the sample hospitals were in the south region, followed by 50 in the north, 21 in the central region, and 7 in the east, respectively representing 24.4%, 23.2%, 20% and 50% of all hospitals in each region.
In terms of capacity, the sample included 60 hospitals with fewer than 100 beds, 35 with 100-299 beds, 22 with 300-499 beds, 20 with 500-999 beds, and 7 with more than 1000 beds, respectively accounting for 14.4%, 35%, 53.7%, 55.6%, and 63.6% of hospitals in each size range. 
Multivariable Analyses
The operational characteristics studied in this research include product and management characteristics. The product characteristics include the proportion of outpatient revenue to total hospital revenue, and the inpatient surgery rate. Management characteristics include the ratio of other revenues to total revenues, fixed assets ratio, asset used ratio, liability status, average length of stay, and amount of hi-tech equipment installed. Table 2 presents the mean and standard deviations of the sample hospitals in terms of these characteristics. Financial effectiveness includes measures of operating ability and profitability to provide insight into the hospital's overall financial condition (see Table 3 ). Regression analysis showed that each unit increase in non-operating revenue is associated with a 0.9772 decrease in operating margin (P < 0.01).
Liability conditions also showed a significant association with operating margin (P < 0.05), and operating margin increases with the ratio of debt to total assets increases (regression coefficient = 0.2316). Operating margin also decreased as average length of stay (also referred to as Average Days Inpatient or ADI) increased (regression coefficient = -0.0031, P < 0.01). Regression analysis showed that each unit increase in the fixed asset rate is associated with a 5.7814 point increase in return on fixed assets (P < 0.01).
Increased ADI was found to correlated to decreased return on fixed assets (regression coefficient = -0.0329). In this model, outpatient revenue, fixed asset rate, liability condition, and average length of stay serve as significant predictors of adjusted operating margin. Outpatient revenue, and fixed asset rate were significant predictors of (adjusted) operating margin at the 0.05 level, being positively associated with operating margin. At the 0.01 level both average length of stay and liability condition were negatively associated with operating margin.
In the multiple regression, the regional or district hospital category was not significantly associated with adjusted operating margin or return on fixed assets. In addition, the other revenue variable (non-operating revenue) that was marginally significant in the unadjusted operating margin regression failed to attain significance when using adjusted margin. 
Discussion and Conclusion

Operating Margin
Fixed assets showed a significant positive association with operating margin. When the debt variable is significant, reported profitability declines due interest payments and other debt-related costs, leading to a negative correlation between debt and profitability. Survey data show that Taiwan hospitals generally carry low levels of debt, and thus enjoy greater profitability. As the ratio of debt to total assets increases by 10%, operating margin declined 1.27%.
Under the fixed payment system, increasing the average length of stay contributes to increased cost without a corresponding increase in reimbursement, thus resulting in a negative correlation between length of stay and operating margin. Other researchers have shown financial problems at hospitals is often partly due to increased average length of stay (Narine et al., 1996) . This research supports their findings.
Higher inpatient surgery rates did not show a statistically significant association with operating margins, although the data suggest a negative association. Therefore, it is difficult to comment about the effect of the implementation of NHI on this indicator and its impact on financial effectiveness.
The literature presents no definitive consensus regarding the association of hospital level and size with profitability. Most researchers have suggested that increased size and improved facilities are associated with declining average costs, thus leading to improved financial effectiveness, (Sloan et al., 1983; Becher & Sloan, 1985; Robinson & Luft, 1985; Feldstein, 1988; Hoerger, 1991; Williams et al., 1992; Cody et al., 1995; Narine et al., 1996) . Other researchers have suggested that increased scale is associated with a decrease in hospital financial effectiveness (Gapenski, 1993) . Sear (1992) reported better profitability among hospitals with at least 150-300 beds. In this study, no significant association was found between scale and level particularly with the adjusted profitability indicators.
Regarding other revenues, researchers in other countries have indicated that uncompensated care increases costs and adversely affects profitability, but these negative impacts can be mitigated by offsetting these costs through other revenue sources (Walker, 1993) . This study indicates that an increase to other revenues was positively associated with operating margin, although it was not statistically significant.
Installation of hi-tech equipment indirectly reflects the sophistication of medical technology in the hospital. This research finds that operating margins increased modestly with the installation of moderate amounts of hi-tech equipment, although this correlation was not statistically significant. Other researchers have suggested that, although hi-tech equipment can potentially reduce costs and raise worker productivity, hi-tech equipment cannot replace labor, and therefore tends to increase costs and reduce profitability (Cowing, Holtman, & Powers, 1983; Coddington et al., 1990) . Some researchers have noted that the increased sophistication of medical technology is one of the contributing factors to financial problems at hospitals (Narine et al., 1996) .
Return on Fixed Assets
In this study, the regression analysis for regarding return on fixed assets indicates that outpatient revenue, fixed assets ratio, amount of hi-tech equipment, and average length of stay were significantly associated with return on fixed assets. Outpatient revenue was positively associated with return on fixed assets, with every 1% increase in outpatient revenue as a proportion of total revenue correlating with a 3.9% increase to return on fixed assets. This finding does not correspond to findings from other countries (AHA, 1981; Hadley, 1982; Urban Institute, 1983; National Center for Health Service Research, 1983 ).
The fixed assets ratio was significantly and negatively associated with return on fixed assets, with each unit increase to the FA ratio associated with a 3.1% decrease in return. This contradicts the general expectation that a hospital can increase returns by increasing investment in fixed assets. The amount of hi-tech equipment was significantly and positively associated with return on fixed assets. Hospitals having 1 or 2 units of hi-tech equipment installed had a return 1.86% higher than hospitals with no hi-tech equipment. However, the association failed to attain statistical significance for hospitals with 3 or more units of hi-tech equipment. This finding contradicts research conducted on US hospitals (Narine et al., 1996) . Narine et al. (1996) reported that longer inpatient stays were associated with financial difficulties on the part of the hospitals. Our findings supports this conclusion, with our data showing a significant and negative correlation between average length of stay and return on fixed assets.
Other findings by various studies regarding profitability could not be confirmed in this study. Inpatient surgery rate showed no significant association with return on fixed assets, which was contrary to expectations. Similarly, the data failed to substantiate an expected significant association between hospital level and size and return on assets. Although the literature from western countries suggests that the ratio of debt to total assets is associated with return on total assets (Gapenski, 1993) , no association is observed in this study. This could be due to the fact that very few hospitals in the survey carry substantial debt, with inadequate variability in the debt situation failing to yield statistically significant associations. Walker (1993) reported that the other revenue ratio is positively associated with profitability. However, this research failed to confirm or refute this observation, since the positive association failed to attain statistical significance. While several Western researchers have suggested an association between urban-rural location and profitability, our data did not support their findings.
